Introduction
Osteoarthritis (OA) is a major cause of severe long-term pain and physical disability worldwide, and in the UK is responsible for over 1 million general practitioner (GP) consultations each year (RCGP, 2006; Woolf and Pfleger, 2003) . Symptoms include joint pain, stiffness and movement loss (Litwic, Edwards, Dennison, and Cooper, 2013) . The prevalence of OA increases with age and the most commonly affected sites are the hip and the knee joints (Crosset al., 2014) . The need to prevent the burden of lower limb OA through primary and secondary interventions is thus an important healthcare objective (Holdsworth, Webster, and McFadyen, 2014) .
GPs are often the first point of contact into musculoskeletal services in the National Health Service (NHS) in the UK and in other countries, and there are guidelines published aimed at improving the standards of management and care for adults with OA (Dzieddzic et al., 2014) .
However recommended interventions are underused by medical professionals, and patients with OA feel that their main concerns of pain and increasing disability are not fully addressed, with an assumption that treatment is ineffective because of the incurable nature of OA (Porcheret, Jordan, Jinks, and Croft, 2007; Rosemann et al., 2006; Jinks, Ong, and Richardson, 2007) .
The National Institute for Health and Clinical Excellence (NICE) has published national guidelines on the management of osteoarthritis in older adults (Conaghan, Dickson, and Grant, 2008) . Core treatments were recommended on presentation to primary care:  Education, advice and access to information  Advice on strengthening exercises and aerobic fitness  Advice on weight loss if appropriate.
Exercise, manual therapy, electrotherapy, advice on thermal applications, braces and insoles were also suggested. These interventions form a fundamental part of the treatments provided by musculoskeletal physiotherapists and there is a solid evidence base for their clinical effectiveness (Jamtvedt et al., 2008) . Exercise and manual therapy, used by physiotherapists and other healthcare professionals has been found to be effective for the treatment of hip and knee OA and has been endorsed for the management of lower limb OA (Abbott et al., 2013; Bennell, 2013; Jamtvedt et al., 2008) . Despite this the literature suggests that GPs do not acknowledge this, and patients feel they are not receiving the care they require (Alami et al., 2011; Burn, May, and Edwards, 2014) .
Most of the studies on perceptions of OA management have been completed with patients (Fullen et al., 2011) . There are a limited number of studies looking specifically at GPs' perceptions, which suggested shortcomings in OA management and a lack of collaboration with and awareness of physiotherapists (Alami et al., 2011; Burn, May, Edwards, 2014; Fullen et al., 2011; Paz-Lourido, and Kuisma, 2013) . This research was conducted in Sheffield, which is a city with a population of over half a million, and home to five hospitals, two general and three specialist NHS hospitals. As well there are 112 medical centres, health centres and GP surgeries. Physiotherapists work in all the hospitals, but also are based in the community, some work in GP surgeries, but most are now based in two main centres. This has meant that communication between GPs and physiotherapists has become less direct. 4 Thus two key problems: the role of GPs in referring patients with OA to physiotherapy, and in acknowledging the evidence regarding the role of exercise and physiotherapy for patients with OA prompted further investigation. The aim of this research was to explore the beliefs of GPs on physiotherapy management of lower limb OA in primary care, establish if there was an awareness of physiotherapy in this field, investigate whether national/local guidelines are being adhered to, ascertain if GPs refer to the local independent sector and seek suggestions to improve the physiotherapy service locally.
Methods
The sample frame were GPs working in NHS Sheffield's Clinical Commissioning Group (CCG), comprising 87 GP practices providing healthcare services for a population of approximately 580,000 people (SCCG, 2014) . Sheffield has a diverse population, with variable socioeconomic circumstances and wide-ranging health problems. Thus it has a reasonably representative sample to be used as a population for this study.
Systematic sampling was used to randomly select 10 practices from each of Sheffield's CCGs four regions. Each practice had GPs with a range of backgrounds, experiences and genders.
All the GPs in each of the 40 practices were invited to take part; 211 GPs were identified and following invitation by mail and reminder by email and telephone, eight GPs agreed to take part in the study, and were interviewed in their practice.
A qualitative design was deemed most suitable for gaining clinicians' perspectives on the topic. Because the study sought an understanding of the constructs and perspectives of the participants on this particular subject a qualitative perspective, with content analysis to organise the data, was used (Snape and Spencer, 2003) . Interview questions were developed following a review of relevant research and the aims of the evaluation, keeping with recommended qualitative research practice (Kvale and Brickmann, 2009; Silverman, 2013) . A topic guide was used (table 1) to allow a degree of flexibility between participants whilst investigating key issues. Semi-structured interviews were completed in the GPs own practice by the lead researcher, they were audio-taped, transcribed and data were promptly analysed in order to develop themes that emerged, but were not validated by the participants. The lead researcher was a private physiotherapist not involved in any of the practices that participated, with no a priori beliefs affecting data analysis. Interpretation of the data was confirmed by colleagues and the second researcher, who both conducted an independent data analysis. Data collection continued to a point where no new themes emerged, after which two more interviews were completed to confirm this amongst the eight participating GPs (Corbin and Strauss, 2008) , but obviously the opinions of 203 nonparticipating GPs were not known.
To further add transparency and rigour 'Framework analysis' was used, which is a well-used approach in healthcare research (Ritchie et al., 2014) . The five stages (familiarisation, identification of themes, indexing, charting, mapping and interpretation) were used to analyse the data. Interviews were transcribed by the investigator and transcripts were anonymised. Themes or codes were developed by the lead author, and also by a colleague independently, with final themes being confirmed in conference (Pope, van Royen, and Baker, 2002 ). An audit trail and reflective diary was kept by the lead researcher to document the emergent and final themes. A computer programme NVivo (version10) was used to organise and code transcripts and help visualise and analyse the data and their relationships (Bazeley and Jackson, 2013) .
Results
Eight GPs volunteered to be interviewed for the study and had their interviews transcribed and analysed. Their demographic details are in table 2.
Six themes were identified: perspective on OA, management strategy, views on patients, views on physiotherapy, working collaboratively and suggestions for service improvements.
All themes were discussed by all participants except 'views on patients' that was discussed by five of the eight participants. Definitions of these themes are given in table 3 and examples of key items will be provided as results are discussed.
Perspective on OA:
Estimates of patients reporting with OA related problems to the GPs clinic ranged from 5% to 50% of their patient population. All were in agreement that OA was more prevalent in the lower limb with estimates of 50% to 85%. With regards their perspectives on OA, comments were made about the incurable nature of the disease, about the negative prognosis of OA, and the fact that medical professionals saw it as a low priority with respect to managing their workload.
'As someone once called it a terminal disease of the joints which is cured by joint replacement and that's sort of what it is!' [GP2]
' All the GPs had an overall positive experience of the physiotherapy service and commented on the therapist's knowledge of anatomy, their efficiency, detailed report giving and positive patient feedback.
'I do think it is useful, and certainly I have had quite a few patients with kind of knee pain that have really benefited from it.' [GP6]
There were negative comments about patient reports of a lack of 'hands on' physiotherapy and two GPs criticised the decision to centralise Sheffield's musculoskeletal physiotherapy service.
'It was useful to have somebody in the team. And you would bump into them having a coffee and you would be able to talk about a case and say is it something that you feel is worth you seeing? ' [GP4]
Some clinics have a service provided by a team of physiotherapists and frustrations were expressed about the lack of continuity and contact.
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'We have different physios on three days; you know it would be better if we had one physio who had some sort of sense of belonging to the practice.' [GP2]
The most discussed problem was communication, namely the communication involved in the referral and discharge process. Some GPs felt the referral process was convoluted and at times irrelevant and there was a lack of detail provided on discharge and sometimes no correspondence at all.
'We don't really have any contact other than the referral process.' [GP5]
'When we get the discharge summary we do get brief summary of what's gone on. But in terms of my learning, it would be helpful to get a bit of a, not massively detailed but just a statement of what the physio thought was wrong in a little more detail than a brief description.' [GP8]
Self referral to NHS physiotherapy is not available in Sheffield but was asked about by the interviewer and there were conflicting views on its usefulness. Some GPs remained impartial to the application of it in practice.
'I think it is great in theory but actually it is a service that is rationed. And ideally, the gatekeepers, whether they will be other physios or GPs or other health professionals, ideally should have a role there. Because it is not an infinite resource. [GP7]
Some had a positive attitude towards its usefulness.
'I don't have a problem with self referral. Many patients see physiotherapists for example in private, and that's self referral. And they come to us with a summary of what the physiotherapist has done and in some cases recommendations. Which I think is valuable.' [GP1]
'Hopefully it is only the motivated patients that are going to go, that isn't going to miss their appointments and not get involved and engaged. And so from that point of view it is helpful'
[GP8]
Working collaboratively:
None of the GPs reported working closely with physiotherapists in their career. One GP recognised a physiotherapist in their clinic but still expressed frustrations to the working relationship.
'The physios work upstairs; we have not much contact with them.' [GP3]
Sheffield's musculoskeletal physiotherapy service has changed over the past few years to a more centralised service with physiotherapists taken out of GP clinics. Dissatisfaction was expressed about the loss of communication and coherent working since.
'I am a great believer in face to face. A few years ago before the re-jigging we had a physio who was attached to the practice and I used to have a meeting with her on a Monday to discuss different cases. And I think that was very good in terms of education.' [GP2]
6. Suggestions for service improvements: When participants were asked for suggestions to improve the service provided by the Sheffield primary care physiotherapy team several were suggested. These included improved communication, in-house physiotherapy, streamlining the referral process, training sessions, triage service, private healthcare supplementation, a web based service and reduced waiting times.
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The most discussed point was improving communication from nearly all the GPs. As well as improving collaborative working between GPs and physiotherapists it was suggested that the GPs needed to improve the quality of their referrals to give the physiotherapist more information.
'I think you as a physiotherapist will value a referral which states that the patient was seen a few weeks ago, on two occasions by the GP and we've done a, b, c or d. These are the things we've tried; they've been on the website and so forth.' [GP1]
In addition, some GPs felt that more information from the physiotherapists at discharge would be useful for their own learning, managing the patient appropriately and giving a consistent message.
'It would be nice to have just a brief feedback in terms of what the working diagnosis was, what treatment or advice was given to the patient, what the expectations of that treatment were.' [GP4]
Discussion
The results from this study suggest that the GPs exhibited an awareness of the physiotherapeutic approach but lacked an understanding of the specific interventions used in the management of OA. Positivity was shown towards the role of physiotherapists but criticism was aimed at Sheffield's centralised musculoskeletal service which was disconnected, lacked continuity and impaired collaborative working. Participants were aware of the strain on NHS services and some felt referral pathways were restrictive. In addition, the GPs felt that the independent sector was a useful adjunct to the NHS. There was a distinct lack of awareness and application of clinical guidelines on the management of 13 OA and negative feelings were expressed towards their use. Several suggestions were proposed to improve Sheffield's physiotherapy service with improvements in communication seen as the most important issue, especially to develop collaborative working and the referral and discharge processes.
Studying GPs comes with its challenges, poor response rates by GPs partaking in research has been attributed to high workloads and unease about professional scrutiny (Coar and Sim, 2006; Rosemann and Szecenyi, 2004) . No studies have reported prevalence of OA in GP clinics, and this was not the aim of the study, but it clearly is seen by GPs as a common clinical problem. Participants reported the hip and knee as the most commonly affected joints, as found previously (Woolf and Pfleger, 2003) . Evidence based clinical guidelines have been published to improve clinical decision making by healthcare professionals managing lower limb osteoarthritis (Larmer, Reay, Aubert, and Kersten, 2014) . Similar guidelines have been adopted and supported by GPs in the Netherlands (Smink et al., 2013) , but for the GPs in this study they appear to be underutilised and to be seen to act as a brake on clinical autonomy.
The participants exhibited an awareness of the benefit physiotherapy has in the management of osteoarthritis, but lacked specific treatment knowledge (Abbott et al., 2013) .
GPs have been found to struggle with the application of physiotherapy, but they feel confident and comfortable with physiotherapists managing their patients (Burn, May, and Edwards 2014; Holdsworth, Webster, and McFadyen, 2008; Paz-Lourido and Kuisma, 2013) .
Communication and collaborative working between GPs and physiotherapists has been 14 identified as important for providing optimal care to patients (Hansson et al., 2008; Hayward and Willcock, 2015) . This is a noteworthy point to take forward from this study as the participants felt there was poor communication in this present NHS service. Indeed there were underlying issues regarding the potential breakdown in inter-professional communication. Organisational changes appear to have led to a physical distance and a deterioration in relationships between GPs and physiotherapists, which was not to the GPs liking and an antithesis to good patient care. The GPs had a number of ideas about collaborative working, service improvements, and how communication could be improved, to which physiotherapy managers ought to respond. In deed the physiotherapy service had appeared singularly unsuccessful at listening to GPs concerns or at 'marketing' itself to them.
The study involved GPs based in Sheffield on a topic on which there have been few previous accounts. Systematic sampling was used in order to gain a level of randomisation and try to form a representative sample. Participants were equally split between genders, with varying levels of experience and ages. Unfortunately only three of Sheffield's four regions were represented with no volunteers from the north of Sheffield. As participants volunteered themselves to a study about physiotherapy preconceived perceptions of physiotherapy may have existed. As the researcher was a physiotherapist this may have created a positive response bias. Unfortunately a response rate of only eight GPs from the 211 invited was achieved, and seen as disappointing, but coercive research is impractical as well as unethical.
Although impossible to avoid, this degree of selection bias was unfortunate and limited the number of perspectives that were heard, but it is impossible to know if more participants would have added more themes. Semi-structured interviews were used to allow for a more adaptive evaluative process and one-to-one interviews allowed for a more personal account from the participant unhindered by the presence of others. As the investigators main area of work is not within the NHS hopefully this facilitated an unbiased, objective approach and the subsequent responses from participants were candid and forthright.
This research was conducted in the UK within the context of the NHS, but nonetheless some of the findings might be relevant in other settings. In other countries, as in the UK, patients can have direct access to physiotherapy or physical therapy services, but they may also be referred by GPs or physicians. Thus the issues of inter-professional knowledge base and communication are just as relevant. Extremely pertinent in any setting are the factors that practical and organisational issues can be negative or positive factors in communication between the professions. Targeted 'marketing' might be required to highlight areas of application of therapeutic skills that the GPs might not be aware of.
In a climate of tightened budgets and an ageing population it is important that various agencies in healthcare work together to provide a clinically and cost-effective service.
Integrated referral and care pathways have been seen as more efficient and optimal to care for patients with musculoskeletal problems (Speed and Crisp, 2005) . In order to achieve this it is important to have knowledge of professional roles, and be aware that the beliefs of health practitioners can influence their behaviour (Akbari et al., 2008; Daykin and Richardson, 2004) . The results of this study suggest that further education on the role of physiotherapy and a drive towards collaborative working are required. The GPs all mentioned that close communication with physiotherapists had deteriorated with the new centralised service, and those who had experienced in-house physiotherapy would have 16 preferred to return to this service.
Conclusion
Eight GPs were interviewed about their perspectives on physiotherapy management for patients with OA. GPs had a positive impression of physiotherapy, but lacked knowledge about the specifics of treatment and considered that increased communication and collaboration would improve the service. In order for integrated pathways to work effectively, knowledge of professional roles and responsibilities is important.
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